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© Low-temperature burnt conductive paste and method of manufacturing printed circuit board. 

© Disclosed are a low-temperature burnt conductive paste which is prepared in such a manner that a base 
matenal consisting of 50 to 95% by weight of a powder of at least one conductive material selected from the 
group consisting of copper, a copper alloy containing copper as a major component, and oxides thereof and 5 to 
50% by weight of a glass powder having a softening point of 300 to 600°C and a coefficient of thermal 
expansion of 6 to 13 x W*°C~i is dispersed in an organic vehicle, and a method of manufacturing a printed 
jldrcuit board using the paste. 
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Low-temperature burnt conductive paste and method of manufacturing printed circuit board 

The present invention relates to a burnt conductive paste used for a printed circuit board for an internal 
wiring material of electronic equipment and the like and a method of manufacturing a printed circuit board 
using the same. 

A conventional conductive paste of this type consists of a metal powder, a glass frit, and an organic 
vehicle. As the metal powder, metals such as Au. Ag, Ag-Pd, Cu. and the like are used. These conductive 
pastes are printed on insulating boards and burnt at a temperature of about 900°C to form thick films. The 
ESs! 113 "* StrUCtUfeS are used 35 conductor circuits having a specific resistance of about 5 * 10" 5 Q.cm or 

As the insulating boards used for these conductive pastes, ceramic boards, in particular, alumina 
i boards, which do not change at the burning temperature, which have a sufficient adhesive strength with the 
conductive pastes, and which have good electrical insulating properties, are used. 

Since Au. Ag, and Pd are expensive, Cu paste has recently received a great deal of attention. Copper 
(Cu) is inexpensive and has good characteristics, in that it has a good electrical conductivity and soldering 
properties, and It does not easily cause migration, and so on. 

However, since copper is easily oxidized, it cannot be burnt in air, and must be burnt In a nitrogen 
atmosphere having a specific oxygen partial pressure in which an organic vehicle can be evaporated and 
copper is not oxidized, resulting in cumbersome operations. For this reason, a current Cu paste is 
expensive. 

Recently, a conductive paste using copper oxide has been proposed. In this paste, a small amount of a 
Pt powder, a Pd powder, an Ni powder, or a manganese oxide powder if added to a copper oxide powder 
the resuttant mixture is burnt at a temperature of about 700 e C in air and is then reduced in a reducing 
atmosphere at a temperature of about 1.000 e C, thereby preparing a conductor. In this method, strict 
atmospheric control is not necessary. However, burning at this temperature aims at the same applications 
and effects as those of the Cu paste, and the resultant paste is assumed to be applied to a ceramic board 
such as an alumina board, as the board material. However, since the conductive pastes use expensive 
noble metals, they are still expensive (Japanese Patent Disclosure (Kokai) Nos. 61-289691, 61-292394, and 



Recently, another conductive paste which can be burnt at a temperature of about 500 to 675»C has 
been proposed. The conductive paste consists of a metal powder such as a powder of Ag. Cu. Ag alloy. Cu 

J alloy, or the like, a glass frit, and an organic vehicle. The mixture is burnt while an amount of the glass frit is 
increased in order to improve the adhesive strength to the board and the mechanical strength of the 
resultant thick film (Japanese Patent Disclosure (Kokai) Nos. 58-71507 and 58-10302). 

In addition, still another conductive paste containing a copper oxide powder as a base material is 
proposed. In this paste, 7 to 27% by weight of boron. 0 to 35% by weight of a glass frit, and the balance of 

i the copper oxide powder are dissolved in the organic vehicle, and the resultant paste is heated in air at a 
temperature of 500 to 675'C to prepare a thick film conductor (Japanese Patent Disclosure (Kokai) No. 57- 
55005). 

However, the resultant conductive film obtained by heating the conductive paste in air has an 
unsatisfactory conductivity of 10 fl/d or lower and poor soldering properties. Therefore, this paste cannot be 
used for a printed circuit board. 

As described above, since the conventional copper oxide based conductive pastes aim at only 
decreasing a burning temperature of the paste in view of energy cost, the pastes having a low conductivity 
can only be obtained. 

In consideration of the above situation, the present inventors have made extensive studies, and as a 
result, developed a conductive paste which can be burnt at a low temperature of 300 to 600»C, and with 
which a resultant conductor circuit can have a sufficient adhesive strength with an insulating board and a 
circuit having a high conductivity and good soldering properties can be formed. 

More specifically, the present Invention relates to a low-temperature burnt conductive paste prepared by 
dispersing, in an organic vehicle, a base material comprising 50 to 95% by weight of a powder of at least 
one conductive material selected from the group consisting of copper, a copper alloy containing copper as 
a major component, and oxides thereof, and 5 to 50% by weight of a glass powder having a softening point 
of 300 to 600 o C and a coefficient of thermal expansion of 6 to 13 x lO-^C" 1 . and to a method of 
manufacturing a printed circuit board comprising forming a circuit pattern on an insulating inorganic board 
by a desired process using the conductive paste, heating the resuitant structure in air at a temperature of 
300 to 600'C. and then heating the structure in a reducing atmosphere at a temperature of 400 to 600-C. 
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temperatures by oxidizing copper paste of the present invention can be burnt at low 

proc f^J" 4,18 reduci "9 atmosphere, c^ppe ^2 2 "iV""" 9 «»*0 
accelerated, that is, activated sintering is ^rmef fterS ^L? *" tBme time ' *W"0 h 
•beta* conductivity. In the conductive paste of T'p^erS irS ! C ° ndUCt,Ve ^ ^ a ^ 
powder, and an oxide powder thereof are WaSteEJ 8 COpper ^ a copper aJtoy 
w and they are combined with g\ZZnmalZtt 1^° Proc8SS 81 8 low *m5nS7 

satisfactory characteristics. 9 ° W S ° ft9nm9 P 0 ^' obtaining a conductive paste h™' 

ahig S J^ 

Is performed in air at a temperature of Sc^^^S? S*"*' " bUmln0 P rocess 
» component of glass, and a composite oxide is foled Js' fETS? ™ ^ 88 Pb0 88 a 
the burning process in the reducing atmosphere C ° Pper cannot 1,6 obt ained in 

glasses. A glass powder preferably has a size sma£ J?£t2, " ta COntained in *«• 

'Sssssgssfja^sssssssas 

«*" Cutf is 100% and Cu Is 0% AsTm™ ? ° XVge " comont ln PKMnlage by weight 
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Example 6 



1 ne test resu'ts are shown in 
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Claims 
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« HT~C-- is atepe^ ,„ m ^ *> 600 c aod a coofSckM of ttwnal oxp™i„ of 8 to 13 « 
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a major components 0^^^ ^2£J? a £S? * 3 ^ S 

of 300 to 600»C and a ™, o* • ™ Bof 5 to 50% by miator* . , PPer a "°y containing coddJ« 

temperature of 400 to 600-C l ° 600 C « * subsequently Seated hTU SfrUCtu '* is 

9. A method according to claim 8 «w - 9 atmOSph9re 81 8 
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